© Publication number 0 238 829 

A2 

© EUROPEAN PATENT APPLICATION 



© Application number 87101968.7 © Int CI. 4 : B41 J 3/04 

© Date of filing: 12.0Z87 



© Priority: 20.03.86 US 842594 


© Applicant Hewlett-Pacl$ard Company 


© Date of publication of application: 


P.O. Box 10301 3000 Hanover Street 


Palo Alto California 94303-0890(US) 


30.09.87 Bulletin 87/40 




© Designated Contracting States: 


© Inventor Nielsen, Niels 


33046 Peoria Road 


DEFRGBIT 


Corvallls Oregon 97333(US) 




© Representative: PatentanwSlte Kohler • 




Schwindllng - Spath 




Hohentwielstrasse 41 




D-7000 Stuttgart 1(DE) 



© Ink jet printhead having a preloaded check valve. 



© A preloaded check valve disposed in a valve 
body between an ink reservoir and a printhead has a 
valve opening pressure or "cracking" pressure at 
least sufficient to overcome the hydrostatic pressure 
due to gravity of ink in the reservoir. This prevents 
depriming or leakage of ink at the orifices of the 
orifice plate forming part of the ink ejecting mecha- 
nism. Section of ink during printing creates a pres- 
sure differential across the valve sufficient to cause it 
to open and replenish the ink supply at the ink 
ejecting mechanism. j 




Xerox Copy Centre 




Europaisches Patentamt 
European Patent Office 
Office europ&n des brevets 



1 



0238 829 



2 



INK JET PR1NTHEAO HAVING A PRELOADED CHECK VALVE 



Technical Field 

This Invention relates generally to Ink jet prin- 
theads, and more particularly to an ink jet printhead 
having an ink reservoir in which provision is made 
to prevent Ink leakage from the orifice plate In 
normal handling and in use. 



Background Art 

Portable or disposable ink jet printheads having 
attached ink reservoirs require provision to contain 
the ink during handling as well as in use. Without 
some provision for containing the ink when the 
orifice plate is face down, only the surface area 
mechanics at the orifices operate to contain the ink 
and this is usually inadequate. 

Various techniques for preventing ink leakage 
at the orifice plate have been proposed. Probably 
the simplest is to apply a pressure sensitive adhe- 
sive tape to the orifice plate to seal the orifice. 
However, the removal of such tape places the 
delicate orifice plate at risk to damage and may 
induce ink leakage at one or more of the orifices. 
Additionally, the adhesive material if in contact with 
the orifice plate adjacent to and over the orifices 
may contaminate the orifices or change the char- 
acteristics of the orifice plates sufficiently to de- 
grade print quality. 

Foam is also used in the reservoir to retain the 
ink. Hereagain, surface energy mechanics Is a fac- 
tor in retaining ink in the interstices or the cells in 
the foam. Pressure reductions when ink is ejected 
by the ink head are usually sufficient to maintain an 
uninterrupted ink supply at the orifice plate. Volu- 
metric effeciency however in the use of foam is 
only about 60 to 65 percent in most applications. 

U.S. Patent 4,509,062 entitled "Ink Reservoir 
With Essentially Constant Negative Back Pres- 
sure", issued April 2, 1985 and assigned to the 
assignee of this invention adresses this problem in 
an arrangement which maintains a substantially 
constant negative back pressure slightly greater 
than the maximum anticipated ink hydrostatic head. 
This negative back pressure is maintained by the 
utilization and maintaince of a nonlinear force in an 
elastic section of the ink reservoir of the printhead. 



Disclosure of the Invention 

While the . approach of Patent 4,509,062 above 
offers a viable solution to the problem of ink leak- 

s age, an arrangement in accordance with the 
present invention and providing a positive seal of 
the ink reservoir is to be preferred. When the 
reservoir is sealed the hydrostatic head at the 
orifice plate is reduced. Now only the hydrostatic 

to head of the small ink prime in the cavity between 
the reservoir and the orifice plate is effective to 
exert ink pressure at the orifices, significantly re- 
ducing the probability of ink leakage thereat 

In implementing this approach to resolving the 

rs ink leakage problem, this invention provides a valve 
body having an opening therethrough. A reservoir 
is connected to one side of the valve body to 
supply ink to said opening and a printing substrate 
assembly comprising a substrate having an orifice 

20 plate thereon is sealed to the other end of the vafve 
body defining a small cavity between the substrate 
and the valve body adjacent the opening. The ink 
prime is contained In this cavity. 

An elasticalfy loaded valve member seals the 

25 end of the opening at the cavity. The elastic load- 
ing establishes a value of opening pressure of the 
vafve greater than the maximum anticipated hydro- 
static pressure due to accelerating forces acting on 
the ink and the ink reservoir. When the printhead is 

30 operated to eject Ink, pressure in the ink prime 
cavity drops. The pressure differential across the 
valve exceeds the vafve opening pressure and the 
ink is supplied to the ink priming cavity. Thus, a 
continuous supply of ink is maintained for the prin- 

35 thead while the hydrostatic forces at the orifice 
plate under quiesent conditions are due only to the 
hydrostatic head of the ink in the cavity. 



40 Brief Description of the Drawings 

Figure 1 is an enlarged cross sectional view 
of an ink jet printhead having a vafve between an 
ink reservoir and the print substrate assembly; and 
46 Figure 2 is an enlarged cross sectional view 

of an ink jet printhead of the type in Rgure 1 
employing a flexible or limp bladder as the ink 
reservoir. 

50 
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Best Mode For Carrying Out The Invention 

-Refening-to-FIgure Vthe printhead comprises 
a valve body 1 having an integrally formed or 
separately attached rigid ink reservoir 3. Such as* 5 
semblies are usually molded from a plastic material 
which has good dimensional stability. In this case 
such a material may be sufficiently transparent so 
that the ink level in the reservoir 3 may be visually 
monitored. Openings 5 formed in the valve body 1, 10 
extending between the upper and lower valve body 
faces 7 and 9, as viewed, provide ink flow between 
the reservoir 3 and the printing substrate assembly 
11. The printing substrate assembly 11 is sealed in 
the open end of the bottom of the valve body 1 in is 
a position spaced from the lower face 9, defining a 
small cavity 10 which must be primed with ink for 
the printing substrate assembly to function properly 
in ejecting ink to impinge upon paper 13 during a 
printing operation. Only the relative positions of the ' 20 
printhead body and the paper are shown, it being 
understood that both the paper and the printhead 
body are selectively moved in orthogonal paths 
during a printing operation. The printhead assem- 
bly comprises a substrate 11a and an orifice plate 2s 
11b. Thermal excitation is used to eject ink. Ther- 
mal ink jet printheads are described in the Hewlett 
Packard Journal, May 1985, Vol. 36, No. 5, begin- 
ning on page 4 which material is incorporated 
herein by reference. The invention is not limited 30 
however to this specific type of printhead assem- 
bly. The invention is equally useful in applications 
involving other methods for ejecting the ink. 

A valve 15 is employed to control the transfer 
of ink between the reservoir 3 and the cavity 10. 35 
The valve illustrated is a rubber diaphram type of 
valve functioning as a check vafve-to prevent de- 
priming of the cavity 10. It comprises an elastic 
umbrella shaped diaphram 15a having a peripheral 
edge which seats upon the surface 9 and provides ao 
a peripheral seal surrounding the openings 5 
through the valve body. The valve 15 comprises an 
integrally formed valve stem having an enlarged 
base section on the inner side of the unbrella 
shaped diaphram and an enlarged end 15c. The 45 
enlarged end 15c is forced through a central hole 
in the valve body, projecting through the upper end 
as viewed to engage the upper surface of the valve 
body. The enlarged base section 15b engages the 
lower face of the valve body. The peripheral edge so 
of the diaphram is seated and sealed against the 
surface 9. This deflects the diaphram 15a and 
preloads its peripheral edge against the surface 9. 
In this position, the preloading establishes a valve 
opening pressure or valve cracking pressure in 55 
excess of the hydrostatic pressure resulting at least 
from the maximum depth of ink in the reservoir 3. 



Each time the printing head assembly 11 is 
fired to eject ink onto the paper 13, the pressure in 
the cavity Is reduced. The diaphram valve 15 
- opens replenishing the ink in the priming cavity 10 
for that which has been ejected. 

The use of the check valve such as the diaph- 
ram valve is advantageous in that the check valve 
action prevents deprimes. Further, neither the in- 
troduction of foam in the reservoir nor the use of 
the elastic bladder is necessary to prevent gravfta- 
tionaliy Induced ink leakage through the orifices. 
Further, there is an easy visual indication of the ink 
supply in the reservoir if the reservoir has clear 
body walls. 

The use of a rigid reservoir as seen in Figure 1 
offers certain advantages in that the ink can be 
"loose", ff the printhead Is filled and primed with 
ink as manufactured, the air hole 3a in the cover 
may be sealed with a tape which is removed after 
the printhead is installed in the printing mechanism. 
Alternatively a check valve may be used for this 
purpose. 

• The invention may be practiced with other than 
a rigid reservoir such as that shown in Figure 1. 
Figure 2 shows the use of a "Dmp" bladder 17 
Installed as the reservoir. The use of the bladder 
eliminates the need for a tape seal or a check 
valve on the air return vent. 3a, as seen in Figure 1. 
The limp bladder is sealed to the upper body 
projection of the valve, in Figure 2, at the time of 
manufacture. 

Only one type of check valve has been illus- 
trated herein. It will be appreciated however, that 
any type of check valve may be employed which 
can be preloaded in the closed position. Other 
typical valves may include, but without limitation, 
reed valves, spring loaded ball valves, and duck 
billed valves for example. In all cases, the valve 
preload derived opening pressure or cracking pres- 
sure is chosen to exceed the gravity head by an 
appropriate safety margin to account for manufac- 
turing tolerances, but not to exceed an opening 
pressure requirement which would interfere with 
the ejection of ink when the printhead is fired. 



Industrial Applicability 

The invention is applicable in any printhead 
where depriming or ink leakage must be prevented. 



Claims 

1. An inkjet printhead, comprising: 
a. a valve body having an opening thereth- 
rough; 
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b. an ink supply reservoir connected to said 
valve body on one side thereof in a position provid- 
ing an ink supply above said opening for supplying 
ink by gravity induced flow to said opening; 

c. a printhead mounted on said valve body 5 
on the other side of said opening in a position 
spaced from said opening and forming a cavity for 
receiving ink by gravity induced flow from said 
opening and ejecting ink for printing; and 

d. a valve member sealing said opening, to 
supported within said valve body in said cavity, 
having an opening pressure greater than the gravi- 
tational hydrostatic pressure of ink in said reservoir, 

and responding to reduced ink pressure in said 
cavity upon ejection of ink therefrom by said prin- is 
thead, to open and admit ink to said cavity by 
gravity induced flow from said reservoir through 
said opening. 

2. The invention according to daim 1 , compris- 
ing: * 20 
a. a face portion surrounding the end of said open- 
ing in said cavity, said valve having an umbrella 
shaped portion of a flexible material terminating In 

a peripheral edge seated upon said face portion 
surrounding and sealing said opening. 25 

3. The invention according to claim 1 , in which: 
a. said ink supply reservoir comprises a collapsible 
bladder having an open end sealed to said valve 
body on said one side thereof for supplying ink by 
gravity induced flow to said opening. 30 
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Description 

Technical Field 

This invention relates to an ink jet printhead in 
accordance with the precharacterizing portion of 
claim 1. Such an ink jet printhead is known from 
Xerox Disclosure Journal, volume 9, number 2, 
pages 129 to 130 of March, April 1984. 



Background Art 

Portable or disposable ink jet printheads having 
attached ink reservoirs require provision to contain 
the ink during handling as well as in use. Without 
some provision for containing the ink when the 
orifice plate is face down, only the surface area 
mechanics at the orifices operate to contain the ink 
and this is usually inadequate. 

Various techniques for preventing ink leakage 
at the orifice plate have been proposed. Probably 
the simplest is to apply a pressure sensitive adhe- 
sive tape to the orifice plate to seal the orifice. 
However, the removal of such tape places the 
delicate orifice plate at risk to damage and may 
induce ink leakage at one or more of the orifices. 
Additionally, the adhesive material if in contact with 
the orifice plate adjacent to and over the orifices 
may contaminate the orifices or change the char- 
acteristics of the orifice plates sufficiently to de- 
grade print quality. 

Foam is also used in the reservoir to retain the 
ink. Hereagain, surface energy mechanics is a fac- 
tor in retaining ink in the interstices or the cells in 
the foam. Pressure reductions when ink is ejected 
by the ink head are usually sufficient to maintain an 
uninterrupted ink supply at the orifice plate. Volu- 
metric efficiency however in the use of foam is 
only about 60 to 65 percent in most applications. 

U.S.-Patent 4,509,062 entitled "Ink Reservoir 
With Essentially Constant Negative Back Pres- 
sure", issued April 2, 1985 and assigned to the 
assignee of this invention addresses this problem 
in an arrangement which maintains a substantially 
constant negative back pressure slightly greater 
than the maximum anticipated Ink hydrostatic head. 
This negative back pressure is maintained by the 
utilization and maintenance of a nonlinear force in 
an elastic section of the ink reservoir of the prin- 
thead. 

The ink jet printhead described in the Xerox 
Disclosure Journal mentioned above includes a 
main cavity which does not serve as an ink supply 
reservoir and is connected to a miniature cavity 
through an opening extending from the main cavity 
to the orifice. A diaphragm-valve is arranged within 
the miniature cavity which serves for avoiding air 



injection into the cavities of the printhead. At start- 
up, the diaphragm is opened by the pressure of ink 
and transmits pressure oscillation about the operat- 
ing pressure during continuous stream operation 
5 and simultaneously serves as an air bubble filter. 

ft is an object of the invention to provide an ink 
jet printhead which prevents ink leakage at the 
orifice plate in an on-off-noncontinuous ink stream 
operation. 

10 The above object is solved in accordance with 
the invention by means of the features of claim 1. 

The dependent claims 2 and 3 characterize 
advantageous developments thereof. 

In accordance with the present invention a 

16 positive seal of the ink reservoir is achieved. When 
the reservoir is sealed the hydrostatic head at the 
orifice plate is reduced. Now only the hydrostatic 
head of the small ink prime in the cavity between 
the reservoir and the orifice plate is effective to 

20 exert ink pressure at the orifices, significantly re- 
ducing the probability of ink leakage thereat. 

By means of the elastically loaded valve mem- 
ber which seals the end of the opening at the 
cavity, a value of opening pressure of the valve is 

25 greater than the maximum anticipated hydrostatic 
pressure due to accelerating forces acting on the 
ink and the ink reservoir. When the printhead is 
operated to eject ink, pressure in the ink prime 
cavity drops. The pressure differential across the 

30 valve exceeds the vafve opening pressure and the 
ink is supplied to the ink priming cavity. Thus, a 
continuous supply of ink is maintained for the prin- 
thead while the hydrostatic forces at the orifice 
plate under quiesent conditions are due only to the 

35 hydrostatic head of the ink in the cavity. 



Brief Description of the Drawings 

40 Figure 1 is an enlarged cross sectional view of 
an ink jet printhead having a valve between an ink 
reservoir and the print substrate assembly; and 

Figure 2 is an enlarged cross sectional view of 
an ink jet printhead of the type in Figure 1 employ- 

45 ing a flexible or limp bladder as the ink reservoir. 



Best Mode For Carrying Out The Invention 

so Referring to Figure 1, the printhead comprises 
a valve body 1 having an integrally formed or 
separately attached rigid ink reservoir 3. Such as- 
semblies are usually molded from a plastic material 
which has good dimensional stability. In this case 

55 such a material may be sufficiently transparent so 
that the ink level in the reservoir 3 may be visually 
monitored. Openings 5 formed in the valve body 1, 
extending between the upper and lower valve body 
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faces 7 and 9, as viewed, provide ink flow between 
the reservoir 3 and the printing substrate assembly 
11. The printing substrate assembly 11 is sealed in 
the open end of the bottom of the valve body 1 in 
a position spaced from the lower face 9, defining a 5 
small cavity 10 which must be primed with ink for 
the printing substrate assembly to function properly 
in ejecting ink to impinge upon paper 13 during a 
printing operation. Only the relative positions of the 
printhead body and the paper are shown, it being w 
understood that both the paper and the printhead 
body are selectively moved in orthogonal paths 
during a printing operation. The printhead assem- 
bly comprises a substrate 11a and an orifice plate 
11b. Thermal excitation is used to eject ink. Ther- 75 
mal ink jet printheads are described in the Hewlett 
Packard Journal, May 1985, Vol. 36, No. 5, begin- 
ning on page 4 which material is incorporated 
herein by reference. The invention is not limited 
however to this specific type of printhead assem- 20 
bly. The invention is equally useful in applications 
involving other methods for ejecting the ink. 

A valve 15 is employed to control the transfer 
of ink between the reservoir 3 and the cavity 10. 
The valve illustrated is a rubber diaphram type of 25 
valve functioning as a check valve to prevent de- 
priming of the cavity 10. It comprises an elastic 
umbrella shaped diaphram 15a having a peripheral 
edge which seats upon the surface 9 and provides 
a peripheral seal surrounding the openings 5 00 
through the valve body. The valve 15 comprises an 
integrally formed valve stem having an enlarged 
base section on the inner side of the unbrella 
shaped diaphram and an enlarged end 15c. The 
enlarged end 15c is forced through a central hole 35 
in the valve body, projecting through the upper end 
as viewed to engage the upper surface of the valve 
body. The enlarged base section 15b engages the 
lower face of the valve body. The peripheral edge 
of the diaphram is seated and sealed against the 40 
surface 9. This deflects the diaphram 15a and 
preloads its peripheral edge against the surface 9. 
In this position, the preloading establishes a valve 
opening pressure or valve cracking pressure in 
excess of the hydrostatic pressure resulting at least 45 
from the maximum depth of ink in the reservoir 3. 

Each time the printing head assembly 11 is 
fired to eject ink onto the paper 13, the pressure in 
the cavity is reduced. The diaphram valve 15 
opens replenishing the ink in the priming cavity 10 so 
for that which has been ejected. 

The use of the check valve such as the diaph- 
ram valve is advantageous in that the check valve 
action prevents deprimes. Further, neither the in- 
troduction of foam in the reservoir nor the use of 55 
the elastic bladder is necessary to prevent gravita- 
tionaliy induced ink leakage through the orifices. 
Further, there is an easy visual indication of the ink 



supply in the reservoir "if the reservoir has clear 
body walls. 

The use of a rigid reservoir as seen in Figure 1 
offers certain advantages in that the ink can be 
"loose". If the printhead is filled and primed with 
ink as manufactured, the air hole 3a in the cover 
may be sealed with a tape which is removed after 
the printhead is installed in the printing mechanism. 
Alternatively a check valve may be used for this 
purpose. 

The invention may be practiced with other than 
a rigid reservoir such as that shown in Figure 1. 
Figure 2 shows the use of a "limp" bladder 17 
installed as the reservoir. The use of the bladder 
eliminates the need for a tape seal or a check 
valve on the air return vent 3a, as seen in Figure 1. 
The limp bladder is sealed to the upper body 
projection of the valve, in Figure 2, at the time of 
manufacture. 

Only one type of check valve has been illus- 
trated herein. It will be appreciated however, that 
any type of check valve may be employed which 
can be preloaded in the closed position. Other 
typical valves may include, but without limitation, 
reed valves, spring loaded ball valves, and duck 
billed valves for example. In all cases, the valve 
preload derived opening pressure or cracking pres- 
sure is chosen to exceed the gravity head by an 
appropriate safety margin to account for manufac- 
turing tolerances, but not to exceed an opening 
pressure requirement which would interfere with 
the ejection of ink when the printhead is fired. 



Industrial Applicability 

The invention is applicable in any printhead 
where depriming or ink leakage must be prevented. 



Claims 

1. An ink jet printhead, comprising: 

a) a valve body (1) having an opening (5) 
therethrough; 

b) an ink supply reservoir (3); 

c) a printhead (11) mounted on the valve body 
(1) on one side of the opening (5) in a position 
spaced from said opening and forming a cavity 
(10) for receiving ink from said opening (5) and 
ejecting ink for printing, and 

d) a valve member (15) sealing said opening 
(5) supported by said valve body (1) in said 
cavity (10), 

characterized in that 

the ink supply reservoir (3) is connected to 
said valve body (1) on the other side thereof in 



3 



5 



EP 0 238 829 B1 



6 



a position providing an ink supply above said 
opening (5) for supplying ink by gravity in- 
duced flow to said opening (5), 

the valve member (15) has an opening 
pressure greater than the gravitational hydro- 5 
static pressure of ink in said reservoir (3) and 
responds to reduced ink pressure in said cav- 
ity upon ejection of ink therefrom by said prin- 
thead (11) to open and admit ink to said cavity 
by the gravity induced flow from the reservoir io 
through said opening such that the opening 
and closing of the valve member (15) is con- 
trolled in accordance with the on-off differential 
pressure that opens the valve member (15) 
only if a drop of ink is demanded by firing the is 
printhead (11). 

2. The ink jet printhead according to claim 1, 



further characterized by a face portion (9) sur- 
rounding the end of said opening in said cavity 
(10), said valve member (15) having an um- 
brella shaped portion of a flexible material ter- 
minating in a peripheral edge seated upon said 
face portion (9) surrounding and sealing said 
opening (5). 



d'ouverture supeneure a la pression hydrostati- 
-que gravitationnelle de Pencre dans ledit reser- 
voir (3) et rdpondant a une reduction de la 
pression d'encre dans ladite cavte, lorsque de 
l'encre est ejectee de celle-ci par ladite tete 
d'impression (11), pour ouvrir et alimenter ladi- 
te cavitS en encre s'£coulant a partir du reser- 
voir sous I'effet de la gravitS en passant par 
ledit orifice, de telle sorte que Pouverture et la 
fermeture de l'6lement de soupape (15) soient 
commandees en correspondance a la pression 
differentielle operant en tout-ou-rien t qui ouvre 
Pelgment de soupape (15) seulement si une 
goutte d'encre est demandee lors de Pactiva- 
tion de la t§te d'impression (11). 

2. La t§te d'impression a jet d'encre selon la 
revendication 1, caracterisSe en outre par une 
surface (9) entourant Pextremit§ dudit orifice 

20 dans ladite cavite (10), ledit element de soupa- 
pe (15) comportant une partie en forme d'om- 
brelle, constitute d'un matenau flexible et se 
terminant par un bord peripherique s'appuyant 
contre ladite surface (9) en entourant ledit orifi- 

25 ce (5) et en assurant sa fermeture etanche. 

3. La tete d'impression a jet d'encre selon la 
revendication 1, caractensee en ce que ledit 
reservoir (3) d'alimentation en encre comprend 
une vessie aplatissable (17) comportant une 
extremite ouverte scellee sur ledit corps de 
soupape (1) de Pautre cotS de ce dernier pour 
alimenter ledit orifice (5) en encre s'ScouIant 
par gravity. 



3. The ink jet printhead according to claim 1, 
characterized in that said ink supply reservoir 
(3) comprises a collapsible bladder (17) having 
an open end sealed to said valve body (1) on 30 
said other side thereof for supplying ink by 
gravity induced flow to said opening (5). 
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1. Une t§te d'impression a jet d'encre, compre- 
nant : 

a) un corps de soupape (1) pourvu d'un orifice 

(5) le traversant ; <o 

b) un reservoir (3) d'alimentation en encre ; 

c) une t§te d'impression (11) mont£e sur le 
corps de soupape (1) d'un c6t6 de Porifice (5) 
dans une position espacSe de ce dernier, et 
formant une cavitS (10) pour recevoir de Pen- 45 
ere provenant dudit orifice (5) et pour ejector 

de Pencre pour Pimpression, et 

d) un element de soupape (15) assurant la 
fermeture dudit orifice (5) et supports par ledit 
corps de soupape (1) dans ladite cavite (10), so 

- caract£ris£e en ce que : 

- le reservoir (3) d'alimentation en encre est 
relie audit corps de soupape (1) sur son autre 
cote\ dans une position crSant une source 
d'encre au-dessus dudit orifice (5) pour all- 55 
menter en encre, s f 6couiant par gravity, ledit 
orifice (5), 

- Pigment de soupape (15) ayant une pression 



Ansprliche 

1. Tintenstrahldruckkopf mit: 

a) einem VentilkSrper (1), der eine hin- 
durchgehende Offnung (5) hat; 

b) einem Tintenversorgungsbehalter (3); 

c) einem Druckkopf (11), der auf dem Ven- 
tilk&rper (1) an einer Seite der Offnung (5) 
in einer von der Offnung beabstandeten Po- 
sition befestigt ist und einen Hohlraum (10) 
bildet, urn Tinte aus der Offnung (5) zu 
empfangen und beim Druckvorgang auszu- 
stoflen, und 

d) einem die Offnung (5) abdichtenden Ven- 
tilglied (15), das von dem Ventilkorper (1) in 
dem Hohlraum (10) gehalten ist, 
dadurch gekennzeichnet, dafl 

der Tintenversorgungsbehalter (3) mit dem 
Ventilkorper (1) an dessen anderer Seite in 
einer Position verbunden ist die eine Tin- 
tenversorgung von oberhalb der Offnung (5) 
durch schwerkraftbewirkten FluB zur Off- 
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nung (5) ermoglicht, das Ventilglied (15) 
- einen Offnungsdruck hat. der gr60er 1st als 
der durch die Schwerkraft bewirkte hydro- 
statische Druck der Tinte in dem Beh§lter 
(3) und auf verringerten Tintendruck im 5 
Hohlraum beim Ausstoflen von Tlnte durch 
den Druckkopf (11) anspricht, sich Qffnet 
und Tinte zum Hohlraum durch den schwer- 
kraftbewirkten Flufl vom BehSlter durch die 
Offnung durchlaflt, so dafl das Offnen und io 
Schlieflen des Ventilglieds (15) in Oberein- 
. stimmung mit dem EINAUS-Differenzdruck 
gesteuert wird, der das Ventilglied (15) nur 
offnet, wenn ein Tintentropfen beim An- 
schlag des Druckkopfes (1 1 ) erforderlich ist ts 

2. Tintenstrahldruckkopf nach Anspruch 1 , 
weitertiin gekennzeichnet durch 

einen Stirnteil (9), der das Ende der Offnung in 
dem Hohlraum (10) umgibt, 20 
wobei das Ventilglied (15) einen schirmfSrml- 
gen Teil aus einem flexiblen Material hat, der 
in einer peripheren Kante endet, die auf dem 
Stirnteil (9) aufsitzt und die Offnung (5) umgibt 
und abdichtet 25 

3. Tintenstrahldruckkopf nach Anspruch 1, 
dadurch gekennzeichnet, dafl 

der Tintenversorgungsbehalter (3) eine zusam- 
menlegbare Blase (17) aufweist, die ein an der 30 
genannten anderen Seite des VentilkSrpers (1) 
dicht anliegendes offenes Ende aufweist, urn 
Tinte durch schwerkraftbewirkten Ru0 zur Off- 
nung (5) zu speisen. 
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Fig 2 



6 



